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(54) INVERTER SYSTEM FOR HYBRID VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve efficiency of an inverter and to 
abate a noise from a three-phase alternator. 

SOLUTION: An inverter system for a hybrid vehicle is equipped with the 
three-phase alternator 2 connected to an internal combustion engine 1 , a 
rechargeable secondary battery 5, a step-up and step-down chopper 
circuit 49 which step up an output voltage of the secondary battery 5 to a 
desired DC voltage through a reactor 7 or step down the DC voltage to the 
voltage of the secondary battery 5, an inverter circuit 40 which converts 
an output voltage of the step-up and step-down chopper circuit 49 to AC 
and supplies the AC to the three-phase alternator for driving, and a control 
circuit 48 which controls the step-up and step-down chopper circuit 49 
and the inverter circuit 40. The inverter system also control the three- 
phase alternator 2 with the inverter circuit 40 so that the stored energy of 
the secondary battery 5 assists the toque of the internal combustion 
engine 1 when the vehicle starts and accelerators. In this system, a control 
circuit 48 is equipped with a control means which stops step-up action of 
the step-up and step-down chopper circuit 49 when the three-phase 
alternator is at a predetermined speed or less and makes the inverter 
circuit 40 perform PWM controlling action by almost equalizing the DC 
voltage to the voltage of the secondary battery 5. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A three-phase-alternating-current machine combined with internal combustion engines, such as a gasoline 
engine and a diesel power plant, Rechargeable batteries, such as a battery in which charge and discharge are possible, 
and a step-down and step-up chopper circuit which lowers the pressure of a pressure up and direct current voltage for 
output voltage from said rechargeable battery to desired direct current voltage through a reactor for energy-absorbing to 
said rechargeable battery voltage, An inverter circuit which comes to carry out bridge connection of the semiconductor 
device, changes output voltage from said step-down and step-up chopper circuit into an alternating current, supplies the 
alternating voltage concerned to said three-phase-alternating-current machine, and drives it, Have a control circuit 
which controls said step-down and step-up chopper circuit and said inverter circuit, and it is constituted. In an inverter 
system for hybrid cars which controlled said three-phase-alternating-current machine by said inverter circuit to carry out 
the torque assistance of said internal combustion engine with accumulation-of-electricity energy of said rechargeable 
battery at the time of start acceleration When said three-phase-altemating-current machine is below a predetermined 
speed, pressure-up actuation of said step-down and step-up chopper circuit is suspended. An inverter system for hybrid 
cars characterized by equipping said control circuit with a means to control to make direct current voltage almost equal 
to said rechargeable battery voltage, and to carry out PWM control action of said inverter circuit. 
[Claim 2] A three-phase-alternating-current machine combined with internal combustion engines, such as a gasoline 
engine and a diesel power plant, Rechargeable batteries, such as a battery in which charge and discharge are possible, 
and a step-down and step-up chopper circuit which lowers the pressure of a pressure up and direct current voltage for 
output voltage from said rechargeable battery to desired direct current voltage through a reactor for energy-absorbing to 
said rechargeable battery voltage, An inverter circuit which comes to carry out bridge connection of the semiconductor 
device, changes output voltage from said step-down and step-up chopper circuit into an alternating current, supplies the 
alternating voltage concerned to said three-phase-alternating-current machine, and drives it, Have a control circuit 
which controls said step-down and step-up chopper circuit and said inverter circuit, and it is constituted. In an inverter 
system for hybrid cars which controlled said three-phase-alternating-current machine by said inverter circuit to carry out 
the torque assistance of said internal combustion engine with accumulation-of-electricity energy of said rechargeable 
battery at the time of start acceleration When said three-phase-alternating-current machine is operated by idling 
operational status of the minimum speed, said internal combustion engine An inverter system for hybrid cars 
characterized by equipping said control circuit with a means to control to suspend pressure-up actuation of said step- 
down and step-up chopper circuit, to make direct current voltage almost equal to said rechargeable battery voltage, and 
to carry out PWM control action of said inverter circuit. 

[Claim 3] A three-phase-alternating-current machine combined with internal combustion engines, such as a gasoline 
engine and a diesel power plant, Rechargeable batteries, such as a battery in which charge and discharge are possible, 
and a step-down and step-up chopper circuit which lowers the pressure of a pressure up and direct current voltage for 
output voltage from said rechargeable battery to desired direct current voltage through a reactor for energy-absorbing to 
said rechargeable battery voltage, An inverter circuit which comes to carry out bridge connection of the semiconductor 
device, changes output voltage from said step-down and step-up chopper circuit into an alternating current, supplies the 
alternating voltage concerned to said three-phase-alternating-current machine, and drives it, Have a control circuit 
which controls said step-down and step-up chopper circuit and said inverter circuit, and it is constituted. In an inverter 
system for hybrid cars which controlled said three-phase-alternating-current machine by said inverter circuit to carry out 
the torque assistance of said internal combustion engine with accumulation-of-electricity energy of said rechargeable 
battery at the time of start acceleration When said internal combustion engine is the idling operational status of the 
minimum speed, pressure-up actuation of said step-down and step-up chopper is suspended. An inverter system for 
hybrid cars characterized by equipping said control circuit with a means to lower PWM control frequency of said 
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inverter circuit to frequency corresponding to said idling operating speed, and to control to carry out PWM actuation. 
[Claim 4] An inverter system for hybrid cars characterized by making it modulate PWM control frequency of said 
inverter circuit in the shape of a sine wave with a predetermined period in a predetermined frequency range in said 
inverter system for hybrid cars according to claim 1 or 2. 

[Claim 5] An inverter system for hybrid cars characterized by making it modulate PWM control frequency of said 
inverter circuit in random digits in a predetermined frequency range in said inverter system for hybrid cars according to 
claim 1 or 2. 

[Claim 6] In an inverter system for hybrid cars given in any 1 term of said claim 1 thru/or claim 5 Add a rotational 
frequency detection means to detect said internal combustion engine's rotational frequency, and it is based on an output 
signal from said rotational frequency detection means. An inverter system for hybrid cars characterized by equipping 
said control circuit with a means to control to stop pressure-up actuation of said step-down and step-up chopper circuit 
when said three-phase-alternating-current machine distinguishes that they are below a predetermined speed or idling 
operational status. 

[Claim 7] An inverter system for hybrid cars characterized by becoming irregular so that amplitude may be narrowed 
with an increment in speed of said three-phase-alternating-current machine in said inverter system for hybrid cars 
according to claim 4 or 5 when modulating PWM control frequency of said inverter circuit in a predetermined 
frequency range. 

[Claim 8] As a three-phase-alternating-current machine combined with said internal combustion engine in an inverter 
system for hybrid cars given in any 1 term of said claim 1 thru/or claim 7, it is the inverter system for hybrid cars 
characterized by using an induction motor or a synchronous motor. 

[Claim 9] An inverter system for hybrid cars characterized by equipping said control circuit with a means which it 
controls as said inverter circuit controls either power running, regeneration operation or excitation operation when 
PWM control action of said inverter circuit is carried out and electric power is supplied to said three-phase-alternating- 
current machine in an inverter system for hybrid cars given in any 1 term of said claim 1 thru/or claim 7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the inverter system for hybrid cars which is 
applied to the inverter system used for the hybrid car which used together internal combustion engines, such as a 
gasoline engine and a diesel power plant, and the electric drive which made rechargeable batteries, such as a battery, the 
energy source, especially was made to realize the improvement in effectiveness of an inverter, and the noise reduction 
of a three-phase-altemating-current machine. 
[0002] 

[Description of the Prior Art] Recently, it has appealed for the spread of the so-called electric vehicles which drives an 
automobile with a three-phase-alternating-current machine by making rechargeable batteries, such as a battery, into an 
energy source instead of an internal combustion engine as a cure which improves the air pollution by the exhaust gas of 
the automobile using internal combustion engines, such as a gasoline engine and a diesel power plant, globally. 
[0003] however, this electric vehicle has the short mileage in one fuel restoration, and the spread of fUel-supply 
equipment is required for it — etc. — it has the problem. 

[0004] So, recently, in order to solve such a problem, the hybrid car which used the electric drive together has attracted 
attention. 

[0005] A mechanical component links a three-phase-alternating-current machine with an internal combustion engine 
directly, and is constituted, and he is trying to drive a wheel through transmission in the hybrid car which used together 
this kind of electric drive. 

[0006] Moreover, a three-phase-alternating-current machine is controlled by the inverter, and he performs torque 
assistance, energy regeneration, an internal combustion engines starting, and electric braking, and is trying to use a 
rechargeable battery as a power supply and an energy source. 

[0007] That is, at the time of start acceleration, a three-phase-altemating-current machine is controlled by the inverter, 
and exhaust gas reduction of an internal combustion engine is performed so that the torque assistance of the internal 
combustion engine may be carried out with the accumulation-of-electricity energy of a rechargeable battery. 
[0008] Moreover, at the time of halt braking, regeneration operation of the three-phase-altemating-current machine is 
carried out by control of an inverter, and the inertia energy of vehicles is stored electricity at a rechargeable battery. 
[0009] Thereby, energy balance is maintained with energy saving and it is made to realize low-pollution-izing and a fuel 
consumption improvement of exhaust gas. 

[0010] Drawing 8 is the schematic diagram showing the fundamental example of a configuration of the mechanical 
component of this kind of hybrid car. 

[001 1] The mechanical component of a hybrid car is constituted by the internal combustion engines 1, such as a 
gasoline engine and a diesel power plant, and the three-phase-altemating-current machine 2 linking directly to this 
internal combustion engine 1, and he is trying to drive a wheel through transmission 3 in drawing 8 . 
[0012] Moreover, the three-phase-alternating-current machine 2 is controlled by the inverter 4, performs torque 
assistance, energy regeneration, an internal combustion engine's 1 starting, and electric braking, and is using the 
rechargeable batteries 5, such as a battery, as a power supply and an energy source. 

[0013] Drawin g 9 is the circuit diagram showing the conventional example of the inverter structure of a system used for 
this kind of hybrid car, and attaches and shows the same sign to the same element as drawing 8 . 
[0014] In drawing 9 , the inverter system for hybrid cars changes into an alternating current the output voltage of the 
three-phase-altemating-current machine 2 combined with the above-mentioned internal combustion engine 1, the 
rechargeable batteries 5, such as a battery in which charge and discharge are possible, and this rechargeable battery 5 
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through a switch 6, and consists of inverters 4 which supply this alternating voltage to the three-phase-alternating- 
current machine 2, and drive it. 

[0015] Moreover, the inverter 4 consists of the inverter circuit 40 which carried out bridge connection of two or more 
semiconductor devices 41-46, a direct-current capacitor 47 for smooth, and a control circuit 48 which controls an 
inverter circuit 40. 

[0016] And the three-phase-alternating-current machine 2 is controlled by the inverter circuit 40 to carry out the torque 
assistance of the internal combustion engine 1 with the accumulation-of-electricity energy of a rechargeable battery 5 at 
the time of start acceleration of a hybrid car. 

[0017] By the way, in such an inverter system for hybrid cars, there are needs of a capacity rise of a system and 
improvement in the drive power of the three-phase-alternating-current machine 2 and improvement in regeneration 
power are needed in recent years. 

[0018] In order that the conventional three-phase-altemating-current machine 2 may not increase current since current 
increases with capacity increase and the appearance of the three-phase-alternating-current machine 2 becomes large, 
although rated voltage is the three-phase-alternating-current machine of AC200V system, but it may raise capacity, the 
method of making voltage AC400V system is adopted. 

[0019] Although carrying out PWM control action of the inverter, and performing current control of the three-phase- 
alternating-current machine 2 generally is performed, in order to output AC400V, it is necessary to make direct current 
voltage into about 600V. 

[0020] However, in order to obtain the direct current voltage of 600V with a rechargeable battery 5, it is necessary to 
connect 12V battery to an about 50-piece serial, and the space and weight in the case of carrying in vehicles pose a 
problem. 

[0021] Then, the method proposed recently is a method of preparing a pressure-up chopper circuit which is indicated by 
"JP,6-245332,A." 

[0022] The direct current voltage of hope can be obtained by this method, without increasing the number of 
rechargeable battery 5 voltage, i.e., a battery. 

[0023] And in order to take the drive power of the three-phase-alternating-current machine 2, and large regeneration 
power, the method of preparing the step-down and step-up chopper circuit which specifically has the function which 
carries out the pressure up of the rechargeable battery 5 voltage, and the function which lowers the pressure of direct 
current voltage on rechargeable battery 5 voltage is effective. 
[0024] 

[Problem(s) to be Solved by the Invention] However, although the purpose of improvement in the drive power of the 
three-phase-altemating-current machine 2 and improvement in regeneration power can be attained by preparing a step- 
down and step-up chopper circuit Also in the time of the internal combustion engine's 1 minimum spinning-reserve- 
operation condition, i.e., an idling condition Since the pressure-up chopper of a step-down and step-up chopper circuit is 
operated, loss of the semiconductor device of a step-down and step-up chopper circuit is large, and when direct current 
voltage is high, the switching loss of an inverter circuit 40 will also be large, and decline in the effectiveness of the 
whole inverter will be caused. 

[0025] moreover, the case where PWM control action is carried out on low voltage when PWM control action of the 
inverter circuit 40 was carried out on high voltage - a ratio - BE ** and three-phase-alternating-current machine 2 
losses also become large. 

[0026] Furthermore, the problem that the magnetic noise of the three-phase-altemating-current machine 2 equivalent to 
the PWM control frequency of an inverter circuit 40 becomes large, and the engine sound of vehicles and a 
heterogeneous magnetic sound become jarring occurs. 

[0027] The purpose of this invention is to offer the inverter system for hybrid cars of the high-reliability which can plan 
the improvement in effectiveness of an inverter, and the noise reduction of a three-phase-altemating-current machine. 
[0028] 

[Means for Solving the Problem] A three-phase-altemating-current machine combined with internal combustion 
engines, such as a gasoline engine and a diesel power plant, in order to attain the above-mentioned purpose, 
Rechargeable batteries, such as a battery in which charge and discharge are possible, and a step-down and step-up 
chopper circuit which lowers the pressure of a pressure up and direct current voltage for output voltage from the 
rechargeable battery concerned to desired direct current voltage through a reactor for energy-absorbing to rechargeable 
battery voltage, An inverter circuit which comes to carry out bridge connection of the semiconductor device, changes 
output voltage from a step-down and step-up chopper circuit into an alternating current, supplies the alternating voltage 
concerned to a three-phase-altemating-current machine, and drives it, Have a control circuit which controls a step-down 
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and step-up chopper circuit and a circuit, and it is constituted. In an inverter system for hybrid cars which controlled a 3 
inverter phase AC machine by inverter circuit to carry out the torque assistance of the internal combustion engine with 
accumulation-of-electricity energy of a rechargeable battery at the time of start acceleration In invention corresponding 
to claim 1, when a three-phase-alternating-current machine is below a predetermined speed, a control circuit is equipped 
with a means to control to suspend pressure-up actuation of a step-down and step-up chopper circuit, to make direct 
current voltage almost equal to rechargeable battery voltage, and to carry out PWM control action of the inverter circuit. 

[0029] Therefore, it sets to an inverter system for hybrid cars of invention corresponding to claim 1. By suspending 
pressure-up actuation of a step-down and step-up chopper circuit, namely, stopping chopping actuation, and making it 
flow only through a semiconductor device of a top arm continuously, when a three-phase-alternating-current machine is 
below a predetermined speed While loss of an inverter can be reduced and effectiveness can be improved by making 
direct current voltage almost equal to rechargeable battery voltage, carrying out PWMM control action of the inverter 
circuit, and supplying electric power to a three-phase-alternating-current machine, noise (magnetic sound) of a three- 
phase-alternating-current machine can also be reduced. 

[0030] Moreover, a control circuit is equipped with a means to control by invention corresponding to claim 2 so that an 
internal combustion engine suspends pressure-up actuation of a step-down and step-up chopper circuit, makes direct 
current voltage almost equal to rechargeable battery voltage and does PWM control action of the inverter circuit, when a 
three-phase-altemating-current machine is operated by idling operational status of the minimum speed. 
[003 1] Therefore, it sets to an inverter system for hybrid cars of invention corresponding to claim 2. When a three- 
phase-alternating-current machine is operated by idling operational status of the minimum speed, an internal combustion 
engine By suspending pressure-up actuation of a step-down and step-up chopper circuit, making direct current voltage 
almost equal to rechargeable battery voltage, carrying out PWM control action of the inverter circuit, and supplying 
electric power to a three-phase-alternating-current machine While loss of an inverter at the time of an idling condition 
which vehicles are stopping can be reduced and effectiveness can be improved, a RF MAG sound of an inverter proper 
can also be reduced. 

[0032] Furthermore, in invention corresponding to claim 3, when an internal combustion engine is the idling operational 
status of the minimum speed, pressure-up actuation of a step-down and step-up chopper was suspended, and a control 
circuit is equipped with a means to lower PWM control frequency of an inverter circuit to frequency corresponding to 
an idling operating speed, and to control to carry out PWM actuation. 

[0033] Therefore, in an inverter system for hybrid cars of invention corresponding to claim 3, when an internal 
combustion engine is the idling operational status of the minimum speed, pressure-up actuation of a step-down and step- 
up chopper can be suspended, PWM control frequency of an inverter circuit is lowered to frequency corresponding to an 
idling operating speed, by carrying out PWM actuation and supplying electric power to a three-phase-alternating-current 
machine, loss of an inverter in speed below idling operational status can be reduced, and effectiveness can be improved. 
[0034] He is trying to, modulate PWM control frequency of an inverter circuit in the shape of a sine wave with a 
predetermined period by invention corresponding to claim 4 on the other hand in a predetermined frequency range in an 
inverter system for hybrid cars of invention corresponding to above-mentioned claim 1 or claim 2. 
[0035] therefore, in an inverter system for hybrid cars of invention corresponding to claim 4, switching frequency is 
changed by modulating PWM control frequency of an inverter circuit in the shape of a sine wave with a period 
predetermined in a predetermined frequency range, and supplying electric power to a three-phase-altemating-current 
machine - making - electromagnetism of a three-phase-alternating-current machine - noise can be reduced. 
[0036] Moreover, he is trying to modulate PWM control frequency of an inverter circuit in random digits in invention 
corresponding to claim 5 in a predetermined frequency range in an inverter system for hybrid cars of invention 
corresponding to above-mentioned claim 1 or claim 2. 

[0037] therefore, a thing for which PWM control frequency of an inverter circuit is modulated in random digits in a 
predetermined frequency range, and electric power is supplied to a three-phase-alternating-current machine in an 
inverter system for hybrid cars of invention corresponding to claim 5 - electromagnetism of a three-phase-alternating- 
current machine - noise can be reduced, in this case, a rate of change [ case / where it changes a fixed period like 
invention corresponding to above-mentioned claim 4 by considering especially as random digits ] of switching - large - 
- becoming - more - much more - electromagnetism of a three-phase-alternating-current machine - noise can be 
reduced. 

[0038] Furthermore, in invention corresponding to claim 6, it sets to an inverter system for hybrid cars of invention 
corresponding to any 1 term of above-mentioned claim 1 thru/or claim 5. Add a rotational frequency detection means to 
detect an internal combustion engine's rotational frequency, and it is based on an output signal from a rotational 
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frequency detection means. A control circuit is equipped with a means to control to stop pressure-up actuation of a step- 
down and step-up chopper circuit when a three-phase-alternating-current machine distinguishes that they are below a 
predetermined speed or idling operational status. 

[0039] Therefore, in an inverter system for hybrid cars of invention corresponding to claim 6, when an internal 
combustion engine's rotational frequency is detected and it is distinguished based on the rotational frequency concerned 
that a three-phase-alternating-current machine is below a predetermined speed or idling operational status, high 
matching of precision with an internal combustion engine can be performed by stopping pressure-up actuation of a step- 
down and step-up chopper circuit. 

[0040] On the other hand, in invention corresponding to claim 7, in an inverter system for hybrid cars of invention 
corresponding to above-mentioned claim 4 or claim 5, when modulating PWM control frequency of an inverter circuit 
in a predetermined frequency range, it becomes irregular so that amplitude may be narrowed with an increment in speed 
of a three-phase-altemating-currsnt machine. 

[0041] Therefore, in an inverter system for hybrid cars of invention corresponding to claim 7, when modulating PWM 
control frequency of an inverter circuit with a predetermined period in a predetermined frequency range, by becoming 
irregular so that amplitude may be narrowed with an increment in speed of a three-phase-alternating-current machine, 
switching frequency in a high-speed rotation region can be made high, and the stability of control can be raised. In this 
case, in a high-speed rotation region, since an internal combustion engine sound is also loud and noise of a three-phase- 
alternating-current machine becomes small, even if it makes the range of fluctuation of switching frequency small, there 
is especially no problem. 

[0042] Moreover, in invention corresponding to claim 8, an induction motor or a synchronous motor is used in an 
inverter system for hybrid cars of invention corresponding to any 1 term of above-mentioned claim 1 thru/or claim 7 as 
a three-phase-alternating-current machine combined with an internal combustion engine. 

[0043] Therefore, as a three-phase-alternating-current machine combined with an internal combustion engine, by using 
an induction motor or a synchronous motor, it can respond to both at the time of using an induction motor or a 
synchronous motor for a three-phase-alternating-current machine smoothly, and the same operation as the above- 
mentioned case can be done so in an inverter system for hybrid cars of invention corresponding to claim 8. 
[0044] Furthermore, in invention corresponding to claim 9, in an inverter system for hybrid cars of invention 
corresponding to any 1 term of above-mentioned claim 1 thru/or claim 7, when carrying out PWM control action of the 
inverter circuit and supplying electric power to a three-phase-alternating-current machine, an inverter circuit equips said 
control circuit with a means to control to control either power running, regeneration operation or excitation operation. 
[0045] Therefore, it sets to an inverter system for hybrid cars of invention corresponding to claim 9. When carrying out 
PWM control action of the inverter circuit and supplying electric power to a three-phase-altemating-current machine, an 
inverter circuit by being made to control either power running, regeneration operation or excitation operation Since an 
inverter circuit serves as operation mode of power running, regeneration operation or excitation operation either and can 
improve system- wide performance, it can raise system-wide effectiveness further as a result. 

[0046] By the above, it becomes possible to plan improvement in effectiveness of an inverter, and a noise reduction of a 
three-phase-alternating-current machine, and a highly reliable inverter system for hybrid cars can be obtained. 
[0047] 

[Embodiment of the Invention] This invention suspends pressure-up actuation of a step-down and step-up chopper 
circuit, when a three-phase-alternating-current machine is below a predetermined speed. [ whether it controls to make 
direct current voltage almost equal to rechargeable battery voltage, and to carry out PWM control action of the inverter 
circuit, and ] Or when the three-phase-alternating-current machine is operated by the idling operational status of the 
minimum speed, an internal combustion engine or [ controlling to suspend pressure-up actuation of a step-down and 
step-up chopper circuit, to make direct current voltage almost equal to rechargeable battery voltage, and to carry out 
PWM control action of the inverter circuit ] — or When an internal combustion engine is the idling operational status of 
the minimum speed, pressure-up actuation of a step-down and step-up chopper is suspended. Let the improvement in 
effectiveness of an inverter, and the noise reduction of a three-phase-alternating-current machine be drawing waxes by 
lowering the PWM control frequency of an inverter circuit to the frequency corresponding to an idling operating speed, 
and controlling to carry out PWM actuation. 

[0048] Hereafter, the gestalt of operation of this invention based on the above views is explained to details with 
reference to a drawing. 

[0049] (Gestalt of the 1st operation) Drawin g 1 is the circuit diagram showing the example for hybrid cars of the 
inverter structure of a system by the gestalt of this operation, and attaches and shows the same sign to the same element 
as drawing 9 . 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web_cgi_ejje 



1/6/2004 



Page 5 of 9 



[0050] In drawing 1 the inverter system for hybrid cars of the gestalt of this operation The three-phase-alternating- 
current machine 2 combined with the internal combustion engines 1, such as a gasoline engine and a diesel power plant, 
A switch 6 and the step-down-and-step-up reactor 7 for energy-absorbing are minded for the output voltage from the 
rechargeable batteries 5, such as a battery in which charge and discharge are possible, and this rechargeable battery 5. 
To desired direct current voltage A pressure up, Moreover, the step-down and step-up chopper circuit 49 which lowers 
the pressure of direct current voltage to rechargeable battery 5 voltage, The direct-current capacitor 47 which carries out 
smooth [ of the output voltage from the step-down and step-up chopper circuit 49 ], The voltage by which smooth was 
carried out with the direct-current capacitor 47 is changed into an alternating current, and it constitutes from an inverter 
circuit 40 which supplies this alternating voltage to the three-phase-alternating-current machine 2, and drives it, and a 
control circuit 48 which controls the step-down and step-up chopper circuit 49 and an inverter circuit 40. 
[0051] In addition, the inverter 4 consists of the inverter circuit 40, a direct-current capacitor 47, a control circuit 48, 
and a step-down and step-up chopper circuit 49. 

[0052] Here, the step-down and step-up chopper circuit 49 has come to carry out series connection of two or more 
semiconductor devices 49a and 49b of a top and the bottom. 

[0053] Moreover, the inverter circuit 40 has come to carry out bridge connection of two or more semiconductor devices 
41-46. 

[0054] Furthermore, a control circuit 48 so that the torque assistance of the internal combustion engine 1 may be carried 
out with the accumulation-of-electricity energy of a rechargeable battery 5 at the time of start acceleration of a hybrid 
car The function controlled to control the three-phase-alternating-current machine 2 by the inverter circuit 40, By 
suspending pressure-up actuation of the step-down and step-up chopper circuit 49, namely, stopping chopping actuation, 
and making it flow only through the semiconductor device of a top arm continuously, when the three-phase-alternating- 
current machine 2 is below a predetermined speed It has the function controlled to make direct current voltage almost 
equal to rechargeable battery 5 voltage, and to carry out PWM control action of the inverter circuit 40. 
[0055] Next, an operation of the inverter system for hybrid cars by the gestalt of this operation constituted as mentioned 
above is explained using timing diagram drawing shown in drawing 2 . 

[0056] Now, if a starting command is inputted in the time of day to of drawing 2 , a switch 6 is turned on, each 
semiconductor device 41 of an inverter circuit 40 - 46 HEGETO signals are outputted from a control circuit 48 
according to a speed reference signal, an inverter 4 will be a predetermined output frequency (f-INV), and the three- 
phase-alternating-current machine 2 which is a load will be driven. 

[0057] In this phase, the step-down and step-up chopper circuit 49 turns on only upper semiconductor device 49a, and 
supplies power to the three-phase-alternating-current machine 2 which is a load from a rechargeable battery 5. 
[0058] Therefore, as direct current voltage, voltage almost equal to rechargeable battery 5 voltage is supplied to an 
inverter circuit 40. 

[0059] Next, in the time of day tl of drawing 2 , when the magnitude of a speed reference signal becomes more than 
predetermined level (LI of drawing 2 ), an inverter circuit 40 is controlled to carry out switching operation of the 
semiconductor devices 49a and 49b of the step-down and step-up chopper circuit 49 top and the bottom, and to carry out 
the pressure up of the direct current voltage. 

[0060] For example, if rated voltage of the three-phase-altemating-current machine 2 is set to AC400V, it is necessary 
to carry out PWM control about direct-current- voltage 600V but, and even when rechargeable battery 5 voltage is 300V, 
it can output to about 50% of AC200V, without carrying out a pressure up. 

[0061] Therefore, since it is not necessary to operate the step-down and step-up chopper circuit 49 to about 50% of 
speed, loss of an inverter 4 can be reduced. 

[0062] Furthermore, since the peak value of an PWM voltage waveform becomes 50%, the magnetic sound of the three- 
phase-alternating-current machine 2 can also be reduced. 

[0063] As mentioned above, while loss of an inverter 4 can be reduced and effectiveness can be improved since 
pressure-up chopper actuation of the step-down and step-up chopper circuit 49 is suspended when die three-phase- 
alternating-current machine 2 is below a predetermined speed, in the inverter system for hybrid cars by the gestalt of 
this operation, it becomes possible to also reduce the noise (magnetic sound) of the three-phase-alternating-current 
machine 2. 

[0064] (Gestalt of the 2nd operation) The circuitry of the inverter system for hybrid cars of the gestalt of this operation 
is the same as that of said drawing 1 , and a part of functions which a control circuit 48 has differ. 
[0065] Namely, when the three-phase-alternating-current machine 2 mentioned above is below a predetermined speed, a 
control circuit 48 Instead of the function controlled to suspend pressure-up actuation of the step-down and step-up 
chopper circuit 49, to make direct current voltage almost equal to rechargeable battery 5 voltage, and to carry out PWM 
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control action of the inverter circuit 40 When the three-phase-alternating-current machine 2 is operated by the idling 
operational status of the minimum speed, an internal combustion engine 1 By suspending pressure-up actuation of the 
step-down and step-up chopper circuit 49, namely, stopping chopping actuation, and making it flow only through the 
semiconductor device of a top arm continuously It shall have the function controlled to make direct current voltage 
almost equal to rechargeable battery 5 voltage, and to carry out PWM control action of the inverter circuit 40. 
[0066] Next, an operation of the inverter system for hybrid cars by the gestalt of this operation constituted as mentioned 
above is explained using timing diagram drawing shown in drawing 3 . 

[0067] In addition, the explanation is omitted about an operation of the gestalt of said 1st operation, and an operation of 
the same portion, and only an operation of a portion different here is described. 

[0068] That is, as shown in drawin g 3 , loss of the inverter 4 at the time of the idling condition which vehicles are 
stopping can be reduced by controlling so that the internal combustion engine 1 suspends pressure-up chopper actuation 
in between only at the time of the condition of the minimum speed, and an internal combustion engine's 1 idling 
operational status. 

[0069] Furthermore, the RF MAG sound of inverter 4 proper which carries out PWM control action can also be reduced. 

[0070] As mentioned above , while the internal combustion engine 1 can reduce loss of the inverter 4 at the time of the 
idling condition which vehicles be stopping and can improve effectiveness since he be suspending pressure up chopper 
actuation of the step-down and step-up chopper circuit 49 when the three-phase alternating current machine 2 be 
operated by the idling operational status of the minimum speed , in the inverter system for hybrid cars by the gestalt of 
this operation , it become possible to also reduce the RF MAG sound of inverter 4 proper . 

[0071] (Gestalt of the 3rd operation) The circuitry of the inverter system for hybrid cars of the gestalt of this operation is 
the same as that of said drawing 1 , and a part of functions which a control circuit 48 has differ. 
[0072] Namely, when the three-phase-alternating-current machine 2 mentioned above is below a predetermined speed, a 
control circuit 48 Instead of the function controlled to suspend pressure-up actuation of the step-down and step-up 
chopper circuit 49, to make direct current voltage almost equal to rechargeable battery 5 voltage, and to carry out PWM 
control action of the inverter circuit 40 When an internal combustion engine is the idling operational status of the 
minimum speed, pressure-up actuation of a step-down and step-up chopper shall be suspended, and it shall have the 
function which lowers the PWM control frequency of an inverter circuit to the frequency corresponding to an idling 
operating speed, and is controlled to carry out PWM actuation. 

[0073] Next, an operation of the inverter system for hybrid cars by the gestalt of this operation constituted as mentioned 
above is explained using timing diagram drawing shown in drawing 4 . 

[0074] In addition, the explanation is omitted about an operation of the gestalt of said 1st operation, and an operation of 
the same portion, and only an operation of a portion different here is described. 

[0075] That is, as shown in drawing 4 , when the switching frequency (p-INV) of an inverter 4 is lowered to constant 
frequency at the rate of below idle operational status and it becomes the speed beyond idle operational status, by 
controlling to make switching frequency increase, loss of the inverter 4 in the speed below idling operational status can 
be reduced, and effectiveness can be improved. 

[0076] Since pressure-up actuation of the step-down and step-up chopper of the step-down and step-up chopper circuit 
49 is suspended, the PWM control frequency of an inverter circuit 40 is lowered to the frequency corresponding to an 
idling operating speed and it is made to carry out PWM actuation in the inverter system for hybrid cars by the gestalt of 
this operation when an internal combustion engine 1 is the idling operational status of the minimum speed as mentioned 
above, it becomes possible to reduce loss of the inverter 4 in the speed below idling operational status, and to improve 
effectiveness. 

[0077] (Gestalt of the 4th operation) The circuitry of the inverter system for hybrid cars of the gestalt of this operation is 
the same as that of said drawin g 1 , and a part of functions which a control circuit 48 has differ. 
[0078] That is, in addition to the function of the gestalt of said 1st operation, the control circuit 48 shall have the 
function to modulate the PWM control frequency of an inverter circuit 40 in the shape of a sine wave with a 
predetermined period in a predetermined frequency range. 

[0079] Next, an operation of the inverter system for hybrid cars by the gestalt of this operation constituted as mentioned 
above is explained using timing diagram drawing shown in drawing 5 . 

[0080] In addition, the explanation is omitted about an operation of the gestalt of said 1st operation, and an operation of 
the same portion, and only an operation of a portion different here is described. 

[0081] that is, as shown in drawing 5 , switching frequency is changed by carrying out adjustable [ of the switching 
frequency (p-INV) of an inverter 4 ] by the sine wave of a certain fixed period - making - the electromagnetism of the 
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three-phase-alternating-current machine 2 — the noise can be reduced. 

[0082] as mentioned above, since he is trying to modulate the PWM control frequency of an inverter circuit 40 in the 
shape of a sine wave with a period predetermined in a predetermined frequency range, switching frequency is changed 
in the inverter system for hybrid cars by the gestalt of this operation - making - the electromagnetism of the three- 
phase-alternating-current machine 2 — it becomes possible to reduce the noise. 

[0083] (Gestalt of the 5th operation) The circuitry of the inverter system for hybrid cars of the gestalt of this operation is 

the same as that of said drawing 1 , and a part of functions which a control circuit 48 has differ. 

[0084] That is, in addition to the function of the gestalt of said 1st operation, the control circuit 48 shall have the 

function to modulate the PWM control frequency of an inverter circuit 40 in random digits in a predetermined frequency 

range. 

[0085] Next, an operation of the inverter system for hybrid cars by the gestalt of this operation constituted as mentioned 
above is explained using timing diagram drawing shown in drawing 6 . 

[0086] In addition, the explanation is omitted about an operation of the gestalt of said 1st operation, and an operation of 
the same portion, and only an operation of a portion different here is described. 

[0087] namely, the thing done for adjustable [ of the switching frequency (p-INV) of an inverter 4 ] with random digits 
as shown in drawin g 6 (without it gives regularity) ~ the electromagnetism of the three-phase-altemating-current 
machine 2 — the noise can be reduced. 

[0088] in this case, the rate of change [ case / where it changes a fixed period like the gestalt of said 4th operation by 
considering especially as random digits ] of switching ~ large - becoming - more -- much more ~ the 
electromagnetism of the three-phase-alternating-current machine 2 - the noise can be reduced. 
[0089] as mentioned above, since he is trying to modulate the PWM control frequency of an inverter circuit 40 in 
random digits in a predetermined frequency range, switching frequency is changed in the inverter system for hybrid cars 
by the gestalt of this operation - making - the electromagnetism of the three-phase-alternating-current machine 2 -- it 
becomes possible to reduce the noise further. 

[0090] (Gestalt of the 6th operation) The circuitry of the inverter system for hybrid cars of the gestalt of this operation 
In said the 1st thru/or inverter system for hybrid cars of the gestalt of the 5th one of operations, the rotational frequency 
detector which detects an internal combustion engine's 1 rotational frequency is added. Further a control circuit 48 In 
addition to said function of the gestalt of operation of either [ the 1 st thru/or / 5th / either ] it is based on an output signal 
from a rotational frequency detector. When the three-phase-alternating-current machine 2 distinguishes that they are 
below a predetermined speed or idling operational status, it shall have the function controlled to stop pressure-up 
actuation of the step-down and step-up chopper circuit 49. 

[0091] Next, an operation of the inverter system for hybrid cars by the gestalt of this operation constituted as mentioned 
above is explained. 

[0092] In addition, the explanation is omitted about an operation of the gestalt of said 1st operation, and an operation of 
the same portion, and only an operation of a portion different here is described. 

[0093] That is, high matching of precision with an internal combustion engine 1 can be performed by incorporating the 
output signal from the detector which detects an internal combustion engine's 1 rotational frequency to a control circuit 
48, distinguishing that the three-phase-alternating-current machine 2 is in below a predetermined speed or idling 
operational status, and controlling to suspend pressure-up actuation of the step-down and step-up chopper circuit 49. 
[0094] As mentioned above, since he is trying to stop pressure-up actuation of the step-down and step-up chopper 
circuit 49 when an internal combustion engine's 1 rotational frequency is detected and it is distinguished based on this 
rotational frequency that the three-phase-alternating-current machine 2 is below a predetermined speed or idling 
operational status, in the inverter system for hybrid cars by the gestalt of this operation, it becomes possible to perform 
high matching of precision with an internal combustion engine 1. 

[0095] (Gestalt of the 7th operation) The circuitry of the inverter system for hybrid cars of the gestalt of this operation is 
the same as that of said drawin g 1 , and a part of functions which a control circuit 48 has differ. 
[0096] That is, the control circuit 48 shall have the function modulated so that the amplitude may be narrowed with the 
increment in speed of the three-phase-alternating-current machine 2, when modulating the PWM control frequency of 
an inverter circuit 40 with a predetermined period in a predetermined frequency range in addition to the function of the 
gestalt of said 4th operation. 

[0097] Next, an operation of the inverter system for hybrid cars by the gestalt of this operation constituted as mentioned 
above is explained using the timing diagram shown in drawing 7 . 

[0098] In addition, the explanation is omitted about an operation of the gestalt of said 4th operation, and an operation of 
the same portion, and only an operation of a portion different here is described. 
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[0099] That is, by narrowing width of face of the amplitude (PH-PL) of switching frequency, switching frequency in a 
high-speed rotation region can be made high, and the stability of control can be raised as are shown in drawing 7 and an 
internal combustion engine's 1 rotational frequency becomes high. 

[0100] In this case, in a high-speed rotation region, since an internal combustion engine first sound is also loud and the 
noise of the three-phase-alternating-current machine 2 becomes small, even if it makes the range of fluctuation of 
switching frequency small, there is especially no problem. 

[0101] In the inverter system for hybrid cars by the gestalt of this operation, as mentioned above, since it is made to 
narrow the amplitude with the increment in speed of the three-phase-alternating-current machine 2 when modulating the 
PWM control frequency of an inverter circuit 40 with a period predetermined in a predetermined frequency range, 
switching frequency in the high-speed rotation region to modulate is made high, and it becomes possible to raise the 
stability of control. 

[0102] (Gestalt of the 8th operation) The circuitry of the inverter system for hybrid cars of the gestalt of this operation is 
the same as that of said drawin g 1 , and he is trying to use an induction motor or a synchronous motor as a three-phase- 
alternating-current machine 2 combined with said internal combustion engine 1. 

[0103] Next, in the inverter system for hybrid cars by the gestalt of this operation constituted as mentioned above, the 
same operation as the case of the gestalt of each operation mentioned above can be done so by using the induction motor 
or the synchronous motor corresponding to both at the time of using an induction motor or a synchronous motor for the 
three-phase-alternating-current machine 2 as a three-phase-altemating-current machine 2 combined with an internal 
combustion engine 1. 

[0104] In the inverter system for hybrid cars by the gestalt of this operation, as mentioned above, since he is trying to 
use an induction motor or a synchronous motor, it corresponds to both at the time of using an induction motor or a 
synchronous motor for the three-phase-alternating-current machine 2 smoothly, and it becomes possible to do the 
above-mentioned effect so as a three-phase-alternating-current machine 2 combined with an internal combustion engine 
1. 

[0105] (Gestalt of the 9th operation) The circuitry of the inverter system for hybrid cars of the gestalt of this operation is 
the same as that of said drawing 1 , and a part of functions which a control circuit 48 has differ. 
[0106] That is, the control circuit 48 shall have the function which it controls as an inverter circuit 40 controls either 
power running, regeneration operation or excitation operation, when in addition to the function of the gestalt of said 1st 
operation carrying out PWM control action of the inverter circuit 40 and supplying electric power to the three-phase- 
alternating-current machine 2. 

[0107] Next, it sets to the inverter system for hybrid cars by the gestalt of this operation constituted as mentioned above. 
When carrying out PWM control action of the inverter circuit 40 and supplying electric power to the three-phase- 
alternating-current machine 2, an inverter circuit 40 By being made to control either power running, regeneration 
operation or excitation operation, an inverter circuit 40 It can become the operation mode of power running, 
regeneration operation or excitation operation either, torque assistance can be carried out in power-running mode, it can 
charge in regeneration operation mode, and a response (response) can be received by preliminary excitation in excitation 
operation mode. 

[0108] Thereby, since system- wide performance can be improved, system- wide effectiveness can be further raised as a 
result. 

[0109] As mentioned above, in the inverter system for hybrid cars by the gestalt of this operation When carrying out 
PWM control action of the inverter circuit 40 and supplying electric power to the three-phase-alternating-current 
machine 2, an inverter circuit 40 Since it is made to control either power running, regeneration operation or excitation 
operation, an inverter circuit 40 Since it becomes the operation mode of power running, regeneration operation or 
excitation operation either and system-wide performance can be improved, it becomes possible to raise system-wide 
effectiveness further as a result. 
[0110] 

[Effect of the Invention] As explained above, according to the inverter system for hybrid cars of this invention When a 
three-phase-alternating-current machine is below a predetermined speed, pressure-up actuation of a step-down and step- 
up chopper circuit is suspended. [ whether it controls to make direct current voltage almost equal to rechargeable battery 
voltage, and to carry out PWM control action of the inverter circuit, and ] Or when the three-phase-alternating-current 
machine is operated by the idling operational status of the minimum speed, an internal combustion engine [ whether it 
controls to suspend pressure-up actuation of a step-down and step-up chopper circuit, to make direct current voltage 
almost equal to rechargeable battery voltage, and to carry out PWM control action of the inverter circuit, and ] Or when 
an internal combustion engine is the idling operational status of the minimum speed, pressure-up actuation of a step- 
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down and step-up chopper is suspended. Since the PWM control frequency of an inverter circuit is lowered to the 
frequency corresponding to an idling operating speed and he is trying to control to carry out PWM actuation, it becomes 
possible to plan the improvement in effectiveness of an inverter, and the noise reduction of a three-phase-alternating- 
current machine. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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r^X^Att. JbfErtJ&tSigS 1 J-3S-&bfcH*§£tfft&2 

t. 5te&«pr^«t^*?ife«©x^m?t&5<»:, ci©-^m 

?ft5©{ii*mffiS:§gH§§6S:^LT32g5{C^mb. d© 
£5St«J££=ffi£o1t&2 ^§«&UTBiW*-f >A*-* 
4i:*^^EE$nTl^. 

[0015] -f>/t-?4it m®.m<D*mwm 

1~4 6Syjy v^&l&Lfc-f >A— ^[HlSS4 0 
<fc, ¥mffl©it8itn>7 J >-y-4 7 -f >/\*-5'(hI?S4 
0 «IH«V-r«nfllslK4 8 ii>5ft-5TV>i. 
[0 0 16] ?-LT. /W^'J K*©%ilfin31PttC. 
x&m«l5©^Sx*;l^— Xf*3M5«H 1 £ h;^7v 
Xh?Z>£olZ. -f>A-^@»4 0tC«kOH*a^c5^ 
2 tfeliltSi^ tcfcoT^S. 

[0 0 17] iCl^-Cia^. i©J:5a/W7'U>>K* 
ffl-f >A— ^v-X^AK&t^Xtt. ->7rA©$17f 
y©x-X*^0. Hffl^cS^2©igKjA'7-©l6l±<!: 
[hIS-A "7 -©fa-L <b J&*&gK/«C X#X l> £>. 

[0 0 18] tie*©Hffl^tiii^2tt, «<&miE^AC2 

Sit^lillDUT, Hffl3£SSt«2©n^*:e<?ij:-5/tJi>, 
W.ffi$:m j i>-2-r®&$:±lJ •SfcfttC, mmSrAC 4 0 0 

[0 0 19] -/SIC. -f >A* — ^SrPWMSfJ^Plftf^S-ti" 
T. Hffl^cittS2©mffi$«WSrff^^::«!:dW«lfcnT 

ac4 0 ov^m^T-5fc«i>ictt. iaeTum/i^ 
600 vmmiz-?2>&mfr$>2>. 
[0020] -'Ammsiz&Q 6 0 0 v 

©ttfiSm/IS:t#-5fc«)tC«. 1 2V;'5yf l JB!)5 Oil 

[0021] -E-ci-r, ^iaffifg$nx#Tus^s^ 
e»j>t« "^ga¥6 - 24533 2^4ifg" tcBB^^nx 

[0 0 2 2] A^^^fetCtO. Xi>:«?t!l5aJE. -r^C 
fe-^/N'y U ©<@gc^ii^>$-r«C^M©fiiSmBESr?#S 
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[0 0 2 3) -e-LT, H*g£SftSI 2 CDiEI/j A 9 Ih]£ 
[0 0 2 4] 

/S"7— <Z>l6jJt<tlEl£>'1 , 7— ©f£]±©@«t;ijgl£-r-5Cl<h 

/tisifso^#f?oa** ? *t<. sfcsatmjE*^ 

[0 0 2 5] jtS^mJET-f >AC— *lsl»4 0£P 

\VMMWWii1?2i£Z>£* «^JET-PWMftfflK>f££-e 

[0 0 2 6) ZZtZ. -Y>A'-^IhISS4 OOPWMSa 
[0 0 2 7] #fgBJ!©@«jte. -f >/t— 3r0*MttUh& 
[0 0 2 8] 

AtMsn. ^itip^ic x^mf&co^mx^ji,^ 

Kir «k OH-f >A-*ffl£c5t«t£3HJiJP-r* J: o \Z Lfz/\ 

[0029)^T. If 1 icaUfc-TSJEWO/W ^ 
1J7 K*ffl-f WC— ^^X^/xlC*l»Ttt. H*B5Sffi« 



T-2*<D*m#m?fiLV&mmmzmm2-&z> z\ tr, 

[0 0 3 0] Sfc. lM^2\zm^t^mx\1. rt^ 

[0031] se^x, nim.2\znfe-tz>&m<r>)\<~? 

n-i? sisml T?i^ & iR]_h-r -s c <t &-cz s t 

[0 0 3 2] it*Ji3tcM^-rs^Hj-r«, ft 

mmMtfm&mm<D7* \ t v>ymmtf.i&<!>®-eriz. # 

P£flE^3 y.rtCDj?fiElM£&fpjl:U -f >M— ^EJJgcDP 
SticTffTPWMiftffS-lirSi^tcKffli-rs^g;^. id 
[0 0 3 3] fi£-pT, Sf*S3(CMJS-r-5^BJCDywy 

3 ^©#EEElf££f?.lfcU -f ^0SSCDPWMft!l 

if t p wMBff $ -e-THffl^sit^^m-r -5 d <h IC «fc 

[0 0 3 4] — li*li4{C^iS-rS5EBj-c{i > ifB 

m&m 1 *^«if 2 ir^-r-5^BjcoM< v v 

[0 0 3 5] SEoT. H*^4l;^-r-5«BJo/\-f y 
lelgScoPWM§iJ?iPil^$:. Bf^WSiS^fEH-cm^© 

mmx'iE&&mz%£m 2 ^x=m^mm^mm-r % z. t 
[0 0 3 6] Sfc, ii*3S5ir?*(£;-rs%B^T-«. ±te 
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>A-^->^.^AJC*5UT. -f >A-:?[hJSS©P 

tir.S.fcSKUTU*. 
[0 0 3 7] fcT, lS**5(cm-r-5^0/W^ 
•J y H*ffl'f>^-i'WAl:i^Ttt. -f >A'— ^ 
[5J?S<DPWM$!lW^aS*r. ffi?£<Dm&i&.mmX'%Lfktt3 

oSEft:©liJ*j&«**<60. ck 0 -I£fflSc!tl©tS 
[0 0 3 8] SSIC, I»*^6JC«fS-r^>^^T'«, Jt 

i2ii*Ji 1 7i»sii** 5 ©i vrna* i wc*tj£?-*5B9! 

S-&-5J; 3 ictwr SdfP@SSIclix.TU-5. 
[0 0 3 9]fcT, 8U&%6lZttJ&-tZ>mm<D/\'C7 
»J •> b'lJUJK >A- ^vO^AKfcUTtt. fiMii© 

#Bffi^3yA®8©#JEiM££f?jt£ 

[0 0 4 0] flt«:gi7KttOT«3E9i-rtt. ±15 

#ffl-f >a— ^x^rAicsswr, -y>a*-^iei?&©p 

[0 04 i)^T> W*«7i:^iST*5£?Ji©/W 7" 

'[HiK©PWMSjffll^ift»?£Bf3£©^aaffiHTHIf^©JP8 
ffl-?glll£-ti-««&lc, Hffl525S^©MSliJJD{C^/«c-p 
TStB&ffc< LTV»<«t5trSH-r5Cl<i:IC«j;D. iSS 
leIgl^T-©^-f y^>2f«ifcftfcil5< LT. S4S?©5fe)£ 

te. pg&SMfFfc^SUfc©^ =ffl3S:SSt8©S^**/h 
[0 0 4 2] W#3I8ir#JST*5B!HTtt. -tfB 

niftsi 1 7SMW 7 ©u-rn^ i miz ztfc?z>&m<D 

[0 0 4 3] S£^T, W#B8K**lfc-r*B9I«>/vf:/' 



*• 

[0 044] $ 6, 9 CttJtrt-SRHTtt. Jt 

ffillt£JR 1 7iS»*« 7 eivfttfr 1 3Sic^jS:-r-5fg^ 

yt-y glKS £ P WMftiJffll»if^$ i*T=ffl358g«'v|&«T 
-f >/f— ^Httflt, *ffSfe. B£1G. * 

fctt®ejie©ti-rti^©wai*ff & «t 5 »c*aw-r* 

[0 0 4 5] «£^T, IMtqf9l=MiSt- SJiWOM^ 
U-y K^ffi-f ->^f AC*l>Ttt. -f >A— ^ 

ic, -f>A-^ieiK^. ^ffse> la^ae. £fcte@> 
fis^e©i»-rn^©«ifflis:fT/«c-5 <fc 5 cts c <t 
d» -r >/t— ^smi*. ^jfTae. @£3ifc. £^»a 

JSllG©l»-rnA^©Se*— Ki&D, ->;*^A:£#:© 
^etttg^r&l-tT^5fc«?>. ^tLTy^fifft© 
5ai££<fc 0 -ES5©* - £ *<-C#-5. 

[0 0 4 6] £A±ICJ:D.-f >A-^©^l^(6]±f«te.U: 
lCH»SE**©a*fi«feH«^£*«Rri1B£35i:D. ft fit 

[0 04 7] 

S£AT©«^IC. #(^JE^a y/^lHli»©#JEESfif^Sffjt 

^E?s&pwM«!jfflii!ifps-e-*<k-5ic©jia?i-r5*\ 

rt*S«K*<Sfi^S©T-f H U >^ie«!lT=* 
#EEiJ!)f^^f?jtL. afigffiEE&n*S*«m£e(i«fL 

< lt-y >n— ?fB\tt$:i>v/MfflfflmfiF£itz>J:z>\zm 

JieSK»Cil.^ofcI^gi»tCT»fXPWME&fP$-B-*«fc 

ffl325itti©e^fi«*E^o£-r-2> ! b©X'S.5. 
[0 0 4 8] £i.T, ±$E<D&otjL3Zx.Ji\za ; -3<*5£m 

<Dmmoymmz-z>^x. tam^mi^xmrntztam-r 
5. 

[0 0 4 9] (ft 1 ©%>%<Z>}gffi) B 1 

^^TSBiTSD. S9<tl^-^{C«|SI-f5F^S:ft 

[0 0 5 0] BHC43UT. *SffifflilO;W7'U7 
Ki&ifl'r >A*— ^->^^Ati. *V'J>I>y>. =T4 
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— \f)ijL>^>m<o^mmm i izm^LtzE.m^m2 
ittiimtni&ts.wmi&mo— ruffes ckd-^® 

ffc 5 frt><DlUt)m£&fflm§S 6 *5«fctfX*;U=£— ©iRffl 

SfcfigSmilSr— ^ffismSE^ffi-T^^/E^g y 

£JFtaT?>aBErJ >x>+f-4 7 <h. eSga>7 ? >-tJ-4 7 

=ffl!^5ii^2^«i^L.Tig»TS'f >A*-^teIgS4 0 
<t. #KJE^3 y/^0!84 Qii.fcC^'f >A— ^IhI?S4 0 
*$flffllT-5f!lPlHlSS4 8 ti>e>MLTU5. 

[0 0 5 1] -f >A*— ^[hISS4 0 ifiSfta^ 

>-*4 7t. $0PIhI?S4 8<h. y/^EHK 9 

-f >A— £M£#fJ5)cLTU2>. 

[0 0 5 2] C^t. WPSm^ayAlsIgM 9«, Jr 
ffi'J. Tfi'J©^S5:<lC9^^S^4 9 a. 4 9 b£ig?y« 

[0 0 5 3] -f >A-*IU?§4 0»i. ?tgc<@©¥ 

^#31^4 1~4 6&-7V-yi>mWiLTts.^T^2>. 
[0 0 5 4] S^lC. m§@4 8ll A-f^'JyK* 

Ml$hM7->7ht5«t^i:. -f >A-^[eISS4 0 
K J: 0H*§£iiKt£2 Zffl'MlrZ J; 3 JcWffli-rsmtgt, 
Hffl32fift*82*^^^WT©^^tr. WP&BE^ay 
A0SS4 9<E>#ffiK)f££f?ifcU ffc^^a fc?>£f 

LT-f >A— ;P0&4 0£PWM$OTfi!lfe£i*SJ;5lC 
frj 99 -f -5 .M flg £: £ * U T t» -5 . 

[0 0 5 5] Jfclr. «±©«fc?K#tJ5£Lfc;fcJft&©J£Sg 
l:«t5A-f^'J y K#ffl-f >A— ^i'X^ACDf^ffltCO 

[0 0 5 6] @2O^SiJt0lC*5liT, @»)}g<£a* 

A^J^tlSt. gggfl§§6£:*>U 3£ga*IMs*f K Lfc 
3&<oT$ffl[sJB&4 8^e.-f >A*— ^|hISS4 0©=&¥^ 
m=F4 1~4 6^y-'-h{l^*<tii#2*U -OA-* 4 
tt, mfe<D&t)m$i& ( f - I NV) T\ fti5T$5H 

[0 0 5 7] CQBMTCIi. #P$I£^3yA[5lS&4 9 

[0 0 5 8] UfctfoT. fifiitm/E.!: LTtt. 
5 mJI <b It^t? L t, »®JE*W > A'— * [UK 4 0 l'#fc$S $ 

ns. 

[0 0 5 9] &iz. m2<ommtuz^x. mm&mm 

^<D±Z■Zi)mfe<n\/'<•)l (02OLI) $X±.\Zt£-z>tz. 
P#IC. ^f^ffi^s yA0!S4 9 CDJi^U. T®J<75^{** 
T49a. 4 9 b^X-f ->^>^»)f^^-ti-T. fifiifm/E 

[0 0 6 0] fiajxlf. Hffl£c?tt3!2»S&tg®JI£AC4 



OOVmt. iSt5tmm6 0 0 VlgTPWMSI»t 
•5#g#<&5#. -^m?t!l5mflE*<3 0 0 V©S&Tt) 

^jE-e-fK. *fj5 o%<oac 2 o o vi-rtB^j-r-scit 

[0 06 1) Lfc*bT. 5 0 %®&<Dmm£.-Z9l&f£ 
?3 yAH&4 9 £»jf££i«C^T^tr(E>T\ -f >A— 

[0 0 6 2] S&fc. PWMm«E?£J&©b?— i7f®te5 0 
%£UZ<DT\ Hffl^eSt«2CDia^:iffe{SM-r-5^t^ 

[0 0 6 3] ±3SLfc<t^JC, **^©JgSgtz«tS/W 
y F*AK >A'-^ ->XrAT«. Hffl5SoSt« 2 *f 
m7£<D&m&LT<D®-£\Zte. &mi£7a y A ESS 4 9<D 
#JI^3 y Ag&f£&f?jt UT*5< <te>fC UTV»2><DT\ 
-f > A-* 4 LT$bm*fa -h-T-5 ^ t^-c 

£ Stifle. Hffl32S5^2©^ («*Ja^> fcfSM-T 

[0 0 6 4] (f&2<Dmffiv>mm) ^nmcomm<o/\^ 

7>) y F#ffl-f >A-^->*^A©[5]?8#tf£tt, flJiES 
1 t^TSO. ©J^lHlgS4 8 0W-rs«Sg*<-g5Sfj: 

[0 0 6 5] ?tf.tt. Mffl\m&4 8\*. StFiSLfcHffl 
32tiit«2*^^0D^«^T©«^{C. SRE^ayMi 
SS4 9 0#ffii!jfP^f?il:L. jfitSmffiS:— *f»5fE 
tl5(^L< LT-f >A-^[U?S4 OSrPWM^iftf^ 

T^zm&lZ. #I^JE5 1 3yA[5iSS4 9©#l£ii!if^S:f? 

^m?&5fiBE«i:(3l2«fL< Lt-f >A— ^[eIgS4 0 Sr 

[00 66] *tz, e^±cD«k picric vtt^m<omm 

ICj:SA-f y H*ffl-f >A-^->X^A«^ffltCO 

[0 0 6 7] fc:te. asis^ i <Dmm<Dmm<Ditm tm— 
[oo6 8)t&^. s3ic^-r«to»r. pqmmmi 

CD-f >A— ^ 4 ©ti^S:{g:MT-5 Z\ iz&T'£2>. 
[0 0 6 9] $^>{w. PWMWfiPibfrrS-f >A— ^4 

[0070] ±^LfcJ;oi^ .^m<Dmmz^/\-i 

nTl>S«^ir«. #1^/1^3 yA[ElSS4 9C0#JEE^3 
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[0071] Xm3 <Dfm<Dmm xmrnommv)/^ 
•?>) v k*«k >k- i?^ t*?- i±<D®'&mm*. mam 

[0 0 7 2] -T/jtoS. MWm&4 8tt, fiilJSLfcHffi 

&4 9©#ffifi&f££#ltU iSffimJESrn*m?t!!5mJE 
i»5«#U< LT-f *le]Sg4 0 «PWM«mMfP 

[0 0 7 3] EA±o<tpi;«tricbfe*^J6ojgffi 

[0 0 7 4] utrfssssi <D$k&<Dmmottmi:m- 

[0 0 7 5] T££*>-£. 04H^-r«t^JC -f 
4®X-f y^>^ifija (p-INV) Sr. T-tVfrW 

«»»€:*ilHlS-e-S«fcp»r(WWr*^tlCiO. 7-fK 
'J >y3gttSHT©lSTO-f >A-* 4 

[0 0 7 6] ±.mLtc&.o\Z. #S?J6<D«J*Isl::«k-5/Vf 

-f 4 OiJUfeettMLTgWe AJtT« - 

[0 0 7 7] (31 4 o&ffiojBgB) *XttcDjgag0>s vr 

14P9«T*0. Wffll|HiaS4 8 0#-r*»ffi*«-»IWt 

[0 0 7 8] "T/J:*?*.. M0Si84 8tt. gUIBSg 1 <DH 
Mrc>VS0>ttMBClOA.T. -f >S\— 0 C5P WM 

[0 0 7 9] &±<D.k3lCffij£Lfe*££<Z>JBag 



[0080] &*s, iiraioAiirojBttofHs&n- 

[0 0 8 1]T!t£t)-&. S5tC^T<fc5l;:, -f>A-^ 
4©7-fy?>^tg; (p-INV)"*, &Z>—&m 

[0 0 8 2] ±&Ufc«fc3lC, J:* A-f 

^"•J «;/ F#JiK >A'-i'y^TATIt -f >A*— ^Bft 
4 0<DPWMlH»Attft€r. mj£©Jii£gcfgB-cm3£© 

[0 08 3] (?g 5 O&ttCDJgffi) * ftjKCD&ffiO/ Vf 

l&HfltT&D, 65WlHl!S4 8®Wr-5«Sg*«— S?S& 

[0 0 8 4] "f fH4iJPIsIg&4 8 14, gijrfBS 1 ©* 

^©^©^BgJCiHlAT. -Y >A'— ^EI?S4 OODPWM 

[0 0 8 5] ifclC, W±©«k?{C#ti&L3t**;&©JgSi 

[0 0 8 6] fc*5, Mi5^10*J6©^IBOfPffltra— 

[o o 8 7] -r&t>-&. 06iz^-r«tpic. -f>/x— ^ 

4©7-fy?>yjS»ft (p-INV) Sr. aS5ctCJ:0 

[0088] ^ira^ct-r^dtJcfcy. m 

[0 0 8 9] ±j$Lfc<J;plc, ^j£©^t:J;4yW 

4 0(OPWM*Jffll^&gcSr, Bf^WiliSIStBfflTaScW 

s^(b$-e-T, Hffl^uSi^2wmKa«*«ky-s{£M 

[0 0 9 0] (^6 09H2t<O»flD **ffi«5Jgffi©y\-f 

i ibmw, 5 ©i»T*i^©n*g©]gsgoyw^'y v k*jh 

-f >A-^->X^AII*5^T. rt^«§H 1 CDlHltEi5cS#, 

tii-r^iHiea«tti§is«jinL. $^.{c$ijp[si?s4 8«. 

fntlEJB 1 7I»S^ 5 oc»m^©*Ko»S8<o»(!glclniil 
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&mft*&±zikz&?\zmw-tz>&i&tt-rz>*><D£ 

[0 0 9 1] W±C9J;^lc^j5£Lfc*ll2iS<D^ 
[0 0 9 2] Ut$. mzm l COHMCDJg^cO^Wi:^- 

[o o 9 si.-rfcfe*. ftmmm 1 onies*«iai-rs 

£5it«! 2 A^StDSg«TSfctt7'-f H 'J >^I£ttS 

[0 0 9 4] ±J^Lfc«t^tr. *^cojg|gtr«ts/w 
^'J y H*ffl-f >n-?->7rATIt 1 COIhJ 

[0095] <^7 e>m&<omm> *mm<omt&<D/\'i 

[0 0 9 6] ?tj.t>*>. «PlaJS&4 8«, WfESf§4CQ^ 
JgCD^SgCD^HgtCiOAT. -f >A- ^IhISS 4 0 ©PWM 

[0 0 9 7]#:lC. U±(D£5\zm&l,tz*mi&<DMm 

la^/wyj v vmm-i yrt—f ^^y-i±v>VFm\z-z> 
[0098] &*3. mE&4<Dmi&<z>&m<Dftmi:m-' 

[0 0 9 9] Tft*}?.. H7lCiSTJ:5K. «S1 
<Dig*I (PH-PL) CDtI£SK LT^< d <t J: 0 » 

[0100] K»EHE«Ttt. F*3**&W 1 ^ 

fc*£t>;fcfi!>IC. Hffi3^«t^2CDS^7!)«/hS</«C-5fc 

[0 10 1] ±&Lfc«fc5tC. **S£cSD^«glC«t^/\-r 



4 o <DPWMfflwm&&zmfe<Dm&f!immT'Jtiiz.<Dm 
m-v&mzit&m-enz. =.m^m^2<Dmmmisa\zWu 

js&meirccD^-r y^>^i^as:iis< lt. sot© 

[0102] <m 8 ©msg©^) ^mfeommw^ 

[0 10 3] WJiCD«t'5»C^Lfe*:^iSC0^ 
te. rtSS^l .!:*S^-r£H*§3!SgJlS2<fcLT. RWt 

3isrM2iz. mmnmmzrzitmmnwimzmmistzm 

[0 10 4] ±2RLfc«kpJC. **iSC0^*g{c«t-57W 
y K#ffl-r >A-^->^.^AT«. rt^SaS 1 
^-r*=ffiSlSit«2i:LT. K3MIIM8. SfcliPMm 

[0105] (i9 co^tgco^) *mme>mt&<D/\-( 
i i o , Mwm& 4 8 cowr ^mm^-^^ts. 
[0106] -r^^^. mnis»4 8«. -mess ion 

[0 10 7] 5>:ic. u±<d£z> izffifcl,tt$zm<D]&& 

«. -Ore— &®&4 OSrPWM^IftffS-e-THffi^ 

Affile. (Hj5tiie. ifc«®^Gotim^co 

[0 10 8] CinJZJcO. -^^A^CDilGitggSrrfi] 
[0 10 9] ±a^LfcJ:^Jr. *H^cojB«g(rJ;-5/W 
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4 o£PWMM'f$psiif£s-trr=ffl£SS« 2 ^m-r-sig 

tzi$mmWfc<0^-?tlfr<nfflW£ff U o <fc -5 \Z 

CD"C» -f >A'-^Ih1?S4 Oft. rfrfTiie. Ie]£jii£. £ 

[0 110] 

THffl^ift^SIfcSnTl^^K. K&fe^a y A 

'J>^316ttSg©«&l*- #P&£^3 yA<D#J£Kjf££ 
f?lfcL. -f>A— ^lnJSSroPWM©J|JPJli6&S:7-f KU 
> ^gitS o tcm&®. iZT if T PWMftfFSt 

Ji/«c bzfiz^te&ffamM&^i&M&mz z. t.*^m 

[0i ) ^Bjict-s/wyuy K*ffl-r >a— 
[02] *^BJic«t-5Si wSWSc^Ssro/vf y H 

[03] *:seBjic«ts^2©i^ss«)}gsg©/w yj F 

[04] *^|-«tS^3©^©^*g©A-f^«J-y H 
*ffi-f >A'-^->7.7-AtC*5^-5f^ffl^l5iBJ-r^fc86(D 

[01] 



4 




^"fA^V-h0. 

[05] *^BJ|c«k^,^4 CDj|Jg©®Sg<DA'f yj y H 
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